INTRODUCTION
In sheep, the ileal Peyer's patch (PP) produces the vast majority of circulating B cells (Gerber et al., 1986) and is responsible for the generation of the preimmune antibody repertoire (Reynaud et al., 1991) . Active lymphopoiesis is present in PP from about 110 days of gestation (length of gestation in sheep is 150 days) (Reynolds and Morris, 1983) and occurs in the absence of exogenous nonself antigens. The sheep fetus is shielded from maternal immunoglobulins and even small molecules by a syndesmochorial placenta (Brambell, 1970; Boyd et al., 1976) . The introduction of foreign substances into this protected environment has shown that the fetal lamb can mount an immune response to many antigens including ovalbumin, ferritin, and killed Brucella abortus organisms (Silverstein et al., 1963; Morris, 1974, 1978) . Although clear evidence of histological changes was present in the Corresponding author. mesenteric lymph nodes and lamina propria of the intestine of fetal lambs following exposure to an antigen such as ferritin (Husband and McDowell, 1975; Reynolds and Morris, 1984) , changes in ileal PP histology were not detected (Reynolds and Morris, 1984) . The ileal PP was considered indifferent to foreign antigen, and this was argued as further support for the antigen independence of lymphopoiesis in this organ (Reynolds and Morris, 1984) . Recent studies of somatic hypermutation of light-chain V genes in the ileal PP of fetuses and lambs have shown that the hypermutation process is also independent of the presence of external antigens (Reynaud et al., 1995) .
However, the rate of B-cell proliferation following the introduction of foreign antigen or indeed the hypermutation process generating the repertoire does not describe the resultant antibody repertoire. Active lymphopoiesis in the ileal PP is accompanied by massive cell death and it is estimated that only 5% of PP cells produced there are destined to leave their site of production (Reynolds, 1986; Motyka and Reynolds, 1991 (Fig. 3) .
The mean percentages of area occupied by the leucocyte subpopulations identified by staining for IgM, CD4, and CD8 in the two compartments were also not significantly different when comparing the ferritin-treated and control groups of fetal lambs (Fig. 4) (Silverstein et al., 1963; Husband and McDowell, 1975; Fahey and Morris, 1978; Reynolds and Morris, 1984) , and although different routes of administration have been used, the oral route has been shown to induce specific antibody production (Husband and McDowell, 1975 (Monroe and Cambier, 1983; Noelle et al., 1984; Roehm et al., 1984; Ransom and Cambier, 1986) , and in the mouse, activation of protein kinase C has a role in the increased I-A antigen expression that follows B-cell activation (Monroe et al., 1984 (Mackay et al., 1990 (Pabst and Reynolds, 1986; Reynolds, 1986) . These studies in 6-9-weekold lambs concluded that PP in sheep have the characteristics of both primary and secondary lymphoid tissues. The present study, in demonstrating that the phenotype of cell populations within the fetal ileal PP is changed following exposure to antigen, focuses attention on this dual role. In an organ where the vast majority of B cells express surface Ig, the distinction between "antigen-driven" and "antigen-independent" phases in the shaping of antibody repertoires may be difficult to identify, particularly if internal self antigens participate in driving "preimmune" repertoires (Reynolds, 1987; Landsverk et al., 1990; Nicander et al., 1991) . In describing the antigen independence of somatic hypermutation in the ileal PP, Reynaud et al. (1995) acknowledged the difference between the hypermutation process that generates the repertoire and the selection processes that determine the B cells that actually leave the ileal PP. Selection processes are conducted upon cell populations and occur within cellular environments (Coutinho et al., 1992 (Halleraker et al., 1990) .
Monoclonal Antibodies
The monoclonal antibodies used in this study, their target ligands, and primary references describing each antibody are shown in Table 1 .
Immunohistological Staining An indirect immunoperoxidase staining technique described in detail by Press et al. (1991) 
